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*Lft&*1j X&&m ; X = Cl.Br ; B ^-HI^jM*. &4l4Q1fr 
2, 3 ^•\±%fa^±M&tf]%fc tt% 2-6, &&B*m]#l-15 

T^f T » L-/D-a-^-6J». 

jM»#*l**!«$Hs'M# 4: 1~1 : 4, #*L**i#T*f * 6^. ^as . 

•feprfj, — ^.TsJf . DMFx DMSO. 

5> 1 j£2#rs£6$^&>fri!fc, *#te&^£j&»,fc# 60-65 

t«^J^K:#J^ ir2. ^WJ^i^. 
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«l^*t^^A^r*4p**-f-*«.*iW^^.A» (1) L. 1987, 

28, 2233 Chem. Comraun. 1987,649 t^it^^^M^^^^^^Jfei^ 

(2) 3L«tSynthesis 1987, 389 **Utt4$ 3-&&-l-'J$&& 

# J*) 88 4fc ; (3) sCSfc Organometallics 1988, 7, 1013 
Jf^*if^jfc#'li^S* (4) £i&J. 0. C. 1988, 53, 2773-. B 
^^#^^^^1^^^^ ; (5) 5t**J. 0. C. 1996, 61, 3238. t*. if 
#<te-fl!<fc.T> Z-&4\-2(Z)-ftnQm&nm fc]L&&&.73&\ (6) iti&J. 0. 
C. 1997, 62, 5684. ^» J. 0. C. 1997, 62, 3422 * fc* 6$ ;£fH& ■filter 2- 
*fc*^**3Ef ; (7) b&T. L. 1989, 30, 7469 t & i£ 2 ' - A 
ftfo&$k#L®itf) H ^^JfWt^^L ; (8) T. L. 1985, 26, 4811 + 
if Ag + iM^^5Wl%-i-T, 2. 3- S &*f ; (9) it** J. 
0. C. 1995, 60, 796 *fcit^flhte4£'fcT> 2. 3 - it 
%l¥)fai£$t4tJ$L&. (10) &***MF£-t#'J 99119945.6 

* di'ffc^jfp A4fcJE4B#-4^ 2. 3-Jfc — tit ttL*fiit J6L & 4- & — & KT ft f$L 
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Rj. R 2 . R 3 = H, R 1 * R 2 ; C n H 2n+1 . n=l~7> # 

£37>£4£^ -fc'Sl:^ "fcofc^. "&^;&.> "t-^^X 

^^^.^^ii^^a . X = C1. Br. 

^^^^^^.T.^^^^^^L^^jt^^-^-^^RUR 2 ) C=C=C ( R 3 ) COOH 

R 1 R 3 

^=*^ 
R C0 2 H 





: R,> R 2 . R 3 = H, R 1 * R 2 ; C n H 2n+1 > n=l- 

7> ^^^^ "Mfc-S^ «ifcT$.&> 
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&M&&%&K&#)JL3&&.® ; X = CK Br ; B #-Hl#*lM, -f'Mfo 
^&#^^T1 ? T» L-/D-a-#.&«; 20-80 °C, 60-65 

°C; 4: 1~1: 4, 1:2; 

f - &S§- F*jSI^ raft.'*'*. — &^*f . DMF n DMSO, 
j a4MB*»2. 3-J& — R l (R 2 ) C=C=C (R 3 ) C00H i& -Hi # *L<* £. # # ft 
#£fc*t# 2-6. #l£6$#fc*fc# 4; &£fcf|S];$ 1 -15 >bH* 

fc.*7-H±2» 3-#-*fc^&##fcJ*>*t*; 1T#]7#Jfl (D)- 
a-££/£> (D- a-££fl£#F^-H&2, 3 - # - # S£ # ;7 & , te#-H!2, 

1 

0. lnnnol2-^^-4-^^2,3-^-^^-^^" s r'f T^k([a] D 20 = +85. 4° c 
= 1.0)& 0. 25ramol &<fc<&ML 4. 5 mL ^S8/H 2 0 (2 : l) 60~65°C 

a>i*f. #S(+)-4- &-3- f &-5-#4k-2 (5H) 28mg, 
j* ^ 90 % , ee = 99% . & & EI # » 
mp 63-64°C ; 

J H NMR (300 MHz, CDC1 3 ) : 8 7. 43-7. 39 (m, 3H) , 7. 30-7. 25 (m, 2H) , 
5.72 (d, J= 1.7 Hz, 1H), 1.98-1.97 (d, / = 2. 0 Hz, 3H) . 

£*fe#J 2 

0. lmmol 2-¥&-4-£& 2, 3-#~**2&4L^*rl ? T -ft ([a] D 20 = + 
85.4° c = 1.0) & 0. 35mraol tkltiftji. 4.5 ml ol^^/^O (4 : 1) 
t 60-65°C aAT*# 3 *u*. &^&&te^lMfc4fc ffl 

#S(+)-4-fc-3- ¥&-5-$L&.-2 (5H) 
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*k»fom 36mg, 95% , ee = 98%. & 
mp 44-45°C; 

J H NMR (400 MHz, CDC1 3 ) : 6 7.46-7.41 (m, 3H) , 7.30—7.27 (m. 2H) , 

5.79-5.78 (d, /= 1.8 Hz, 1H), 2.01 -2.22 (d, / = 1. 9 Hz, 3H) <> 

3 

0. 05mg S(+)-2-¥&-4-^2, 3-#~i#&([a] D 20 = +213.2° c = 1. 0) 
£.0. 3mmol SUfc^£ 3ml -&**f/H 2 0 (1:1) t 75-80°C >£;£T-J£# 

femfr, #S(+)-4- & -3- ¥ &-5-£&-2 (5H) *k>fom 25mg, 7*^81 
% > ee = 98% <> & & IU i£ > 
mp 63-64°C; 

J H NMR (300 MHz, CDC1 3 ) : 5 7. 43-7. 39 (m, 3H) , 7. 30-7. 25 (m, 2H) , 
5.72 (d, /= 1. 7 Hz, 1H), 1.98-1.97 (d, 7 = 2. 0 Hz, 3H) . 

4 

0.05mmolS(+) -2-^-4-3^ 2, 3-# — & ( [a] D 20 = +213.2° c = 1.0) 
>S.0.2mmol &4t4ft& 4mlDMF/H 2 0 (1 : 2) #&*75°C ?1AT«#2'J^. 

#S(+)-4-^-3-f|;-5-M-2 (5H) «*<tfja8 34mg,/ k ^87%, ee = 
97% . 

£*£>J 5 

0. lmmol2-f ^-4-^.^ 2, 3-# — D-a- £ £ #c & ( [a] D 20 = - 

216° , c = 1. 0)^. 0. 25mmol 3. 5 mlDMS0/H 2 0 (3 : 1) t 40-45°C 

a*r«# 6 'hN- » 31 Js, m z,m$%L2-&. *.*m& 

^f*-M*f.#R(-)-4- «L-3- f *-5-*.*-2(5H)«*»*BH 38mg, 
/*^93%> ee = 98%. ^^SI^, 
mp 63-64°C ; 
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*H NMR (300 MHz, CDC1 3 ) : 5 7. 43-7. 41 (m, 3H) , 7. 30-7. 27 (m, 2H) , 
5.74 (d, J= 1.4 Hz, 1H), 1.99 (d, /= 1. 6Hz, 3H) . 

O.lmmol 2-T &-4-%L& 2, 3-Jfc-=-*fr #4: D-a- * 6 Jft 5k ( [a] D 20 = - 
216° ,c = 1.0)^0. 35mmol ik4tfa& 4ral £iSf-/H 2 0 (4 : 1) 30-35°C 

a^T«# 10 *b*. ft ^.tJc 

*Mfe4*-f-*. &£*r» # R(-)-4-*-3- T^-5-^-2 (5H) 
38mg, ^^90%. ee = 98%. 
mp 44-45°C ; 

*H NMR (400 MHz, CDC1 3 ) : 6 7.46-7.41 (m, 3H) , 7.30—7.27 (m. 2H), 
5.79-5.78 (d, /= 1.8 Hz, 1H), 2.01 -2.22 (d, J= 1.9 Hz, 3H) . 

£*M*J 7 

. 0. lmraol2-T^-4-^.^ 2, 3-J& ^ *£4: L-a~ & C & & ( [a] D 20 = + 
219° ,c = 1.0)^10. 25mmol &<&48& 5ml ¥S£/H 2 0 (2 : 1) «f» 20-25°C 

Jttit&^tik. feJztiv, # S(+)-4- &-3- f ^-5-^41.-2 (5H) "fcq&flfl 
47mg, /* 90 % , ee = 97% . 

£*fe#J 8 

01mmol2-f ^.-4-^^. 2, 3-#— **&4l L-a-# ( [a] 0 20 = + 
219° , c = 1.0)^0. 4mraol 5 ml £ i*j 68/H 2 0 (1 : 3) fML t 65°C 

ifc^-f *.*£&#N#S(+)-4- &-3- T4t-5-^-2(5H)«*«*«3 46mg, 
/* ^ 92 % , ee = 98% - 

9 

0. lmmol 2-T*-2, 3-*-**.*. + ^ tT & (Ca] D 20 = - 9. 1° » c = 1. 0) 
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& 0.2mmol 3mlDMF/H 2 0 (1 : 1) 30-35°C ?^>S.T^# 9 

%¥[> # S(-)-4-H-3-T^--5 - &&-2 (5H) *k*fom 19mg, ^ 90 
ee = 94%. JL&fe$L%Li£, 
IR(neat): 1766, 1644 cm" 1 

*H NMR (300 MHz, CDC1 3 ) : 8 4.84-4.81 (m, 1H), 2.03-1.85 (m, 4H), 
1.39-1.27 (m, 3H), 0.87 (t, / = 6. 5 Hz, 3H) , 

EIMS m/z 217[M + +1( 35 C1), 5.96], 219 [M + +l ( 37 C1) , 2.02], 43(100); 
HRMS Calcd for C n H 17 35 C10 2 : 

: 216. 09170, : 216.08869. • 

£*fe#J 10 

0. 02mnio 12-^-2, 3-%-~'%8L^*T'tT & ([a] D 20 = - 9. 1° , c = 1. 0) 
&. 0. 04mmol &i£4ft&. 4.5 ml U3&*k*ih/H 2 0 (1 : 4) 50°C >&&T 

%L, ^Jg*T, # S(-)-4-&-3- T-&-5- e.^-2 (5H) «*^fi« 25mg,'/* 
95% , ee = 95%. & &H14£» 
mp 30-3 1°C. ; 

IR(neat): 1764, 1660 cm" 1 ; 

'HNMR (300 MHz, CDC1 3 ) : 8 4.88-4.86 (m, 1H), 2.05-1.96 (m, 1H) 1.89 
(d, /= 1.4Hz, 3H), 1. 62-1.51 (m, 1H), 1.38-1.27 (m, 8H), 0.87 (t, J 
= 5. 3 Hz, 3H) ; 

EIMS m/z 261 [M + +l ( 79 Br) , 58.66], 263EM++1 ( 81 Br), 58.51], 43(100); 
HRMS Calcd for C n H 17 Br0 2 : 

260.04119, 260.04185. 
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0. lmmol2-f *.-4-(l-#.&)-2, 3- T ~ ^ i& ^ T ^ T & ( [a] D 20 = + 
58. 3° , c = 1. 0) Xl 0. 2mmol $L4tM& 3. 5ml i^68/H 2 0 (2 : 1) t 60- 
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65°C aj£T«# 4 'hat. *^4fefcte*»iUfc4***^, Jfl &»fc**.s.* . 
£;MU**-T-** **JS#r. #S(+)-4- Jfc-3- f 4k~5- (1-**) -2 (5H) 
"k°fom 23mg, ^^88%. ee = 98%. 
mp 112-113°C ; 

X H NMR (300 MHz, CDC1 3 ) : 8 8. 12-8. 09 (d, /= 8. 2 Hz, 1H), 7. 94-7. 92 
(d, /=7.8 Hz, 2H), 7.64-7.46 (m, 3H), 7.37-7.35 (d, 7=7. 3 Hz, 1H), 
6.62 (d, 7 = 1. 6 Hz, 1H), 2.07 (d, J= 1.7 Hz, 3H) . 

£&#J 12 

0. liranol 2-T *-4-(l-**)-2, 3- T T&([a] D 20 = + 
58.3° ,c = 1.0) & 0. 3mraol 4ml ~&^STVH 2 0 (1 : 1) 

40-45°C aj£T## 6 . ^&fc*fe*»*/fc4fc*f ffl . 
fc^MfeSfc^*. #>g#r» #S(+)-4- j*-3- f*-5- (1-**) -2 (5H) 
26mg, A * 86 % > ee = 98% . 6 & SI i£ > 

mp 129-130°C ; 

*H NMR (300 MHz, CDC1 3 ) : 8 8. 05-8. 02 (d, /= 8. 3 Hz, 1H) , 7. 87-7. 84 
(d, /=8. 0 Hz, 2H), 7.57-7.39 (m, 3H), 7.29-7.26 (d, 7 = 6. 6 Hz, 1H), 
6.59-5.58 (d, 7 = 1.8 Hz, 1H), 2.00-1.99 (d, J = 1. 8 Hz, 3H) . 

13 

0. lmmol2-^*-4-^*2, 3- # - # i£ < t T & ( [a] D 20 •= + 37.8° c 
= 1.0) ,5. 0.25ramol iMfc4H£ 3ml ^S8/H 2 0 (2 : 1) 60-65°C &J& 

-fjfc, 4i^*f . # S(+)-4- &- 3- ^^-5-^.^-2 (5H) *k*foW 22mg, 
A ^92%, ee = 96%. Jb&&&'%- J &> 

! H NMR (300 MHz, CDC1 3 ) : 8 7.42-7.40 (m, 3H), 7.28-7.25 (m, 2H), 
5.72 (s, 1H), 2.41-2.36 (m, 2H), 1. 69-1. 61 (m, 3H) , 0.96 (t, 7=7.4 
Hz, 3H) . 
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0. liranol 2-^^-4-^ 2, 3-#-**&^*r <r T 5k ([a] D 20 = + 37. 8° c 
= 1.0) & 0.2mmol ik<&4®£. 5 mlDMS0/H 2 0 (4 : 1) 80°C ^jfYtfa 

fcmifT> #S(+)-4-&-3-^&-5-£&-2 (5H) ^iSa 27mg, ^ ^ 96 
% , ee = 96% c & &®#-> 
rap 62-63°C ; 

'H NMR (300 MHz, CDC1 3 ) : 8 7.44-7.41 (m, 3H), 7.29-7.25 (m, 2H), 
5.77 (s, 1H), 2.42-2.37 (m, 2H), 1.72-1.63 (m, 3H), 0.98 (t, J =7.4 
Hz, 3H) . 

£sfe#J 15 

0. 15mmol2- f .&-4-*&-4- 6 & - 2, 3-# - * *T f T 5k ( [a] D 20 

= -113.6° c = 1.0) & 0.4mmol 6 mL 68|/H 2 0 (1 : 4) ffcjfc * 

20-25°C >Sj£T-$:# 15 /^^^^^^It-ft^^^, ^ ^S*^^-^ 

/£. fc^iftdH&^H*. ^i^^r. # R(-)-4- lL-3- T^-5-^^-5-^ 
&-2(5H) *k*km 33mg, ^^94%, ee = 96% o 6klU#, 

rap 67-68°C ; 

IR(KBr) : 1746, 1656 cm" 1 ; 

J H NMR (300 MHz, CDC1 3 ) : 8 7.45-7.36 (m, 5H), 2. 41-2. 29 (m, 1H), 
2.26-2.13 (m, 1H), 1,91 (s, 3H), 0.88 (t, / = 7.3 Hz, 3H) ; 

EIMS m/z 236 (M + 35 C1, 8.11), 238(M +37 C1, 3.44), 207(100); 
it-jkfrifT Ci 3 Hi 3 C10 2 : 

C 65.97, H 5.54; 
: C 65. 78, H 5. 57 • 

£;&#J 16 

t 

0. 12mmol2- f &-4-£&-4- Z, & - 2, 3-* ~*fr #4: ^ *T f T 5k ( [a] D 20 
= - 113. 6° c = 1. 0)5.0. 5mmol felt^A 4ml p5S8/H 2 0 (2 : l) t 60-65°C 
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«fc4*-f*. a«*f, # R(-)-4-*-3- TL-5-^^-5-6^-2(5H) 
<*"i$j68 37mg, A ^88%. ee = 95% . 
mp 109-1 10°Co 

*H NMR (300 MHz, CDC1 3 ) : 5 7.42-7.35 (m, 5H), 2.43-2.31 (m, 1H), 
2.26-2.14 (m, 1H), 1,92 (s, 3H), 0.87 (t, /= 7.2, 3H) . 
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